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Introduction 
Coenologlcal recordings in 1961 proved that as a result of the up-to-date 
large-scale agricultural techniques applied in the socialistic reorganization of 
agriculture very considerable changcs took place in the weed vegetation as 
compared to the recordings in 1947-1933 . Their cover decreased considerably 
in every case, and particularly for weeds perennating in the soil (G), while 
at the same time the number of species increased in the majority of cases 
(FEKLTE, 1963); that is to say, the weed conditions at present differ com-
pletely from those at the time of the national weed recordings. 
After this favourable change was established in the weed vegetation of 
wheat and maize crops under traditional agricultural conditions, it was later 
considered necessary to extend the Investigations t j the areas treated with 
chemical weed-kil lers as the development of weeds under these agrotechnics! 
conditions was considerably influenced by the increasingly general application 
of the various herbicides (2,4—D, aminotrlazines), It was therefore considered 
justified to establish the rotes of the developed large-scale agrotcchnology and 
the various systematically applied chemical weed-killers In the change in 
weed vegetation, as compared to the conditions in 1949-1950 . 
In this way , from 1963 a study was made on fixed Investigation sites with 
regard to the qualitative and quantitative conditions of the weed vegetation 
of (i) wheat crops; untreated cultures and those treated with Dikonirt or under 
the after-effect of Simazin and (i i) maize crops; cultured traditionally, sprayed 
first with Hungazin PK, treated with HPK for several years and for two-three 
years under the after-effect of being sprayed with HPK. 
To establish the changcs in the weeds during the last decade, the results 
of the investigations were compared with the data of Ú J V Á R O S I (1950, 1961), 
for the same places. 
I made my paper in the spring of 1964 from the cocnological results of 
the first investigations (1963) and from those concerning the weedicides of the 
soil, but it could not be published. In 1967, I elaborated the manuscript again, 
to meet the requirements of a doctoral dissertation, completing it with the 
results of my investigations on the weed-seed content of the soils. The present 
paper is containing the part of the old manuscript, resp. of the doctoral dlsser-
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tation elaborated out of that, concerning the weed vegetation of wheat crops. 
The work was carried out in the Botanical Research Institute of the Hungar ian 
Academy of Sciences at Vácrátót 
Places and methods of investigations 
Bxccpt fur a Farm at Raying, the investigation sites were chosen so as to belong to the 
areas examined in detail on the occasion of the national weed recording. The investigations were 
carried out on state Farms at Fehérgyarmat. Mczönagymihály, Mczöhck. Enying. Lábod and 
Kaposvár. In some of these farms several units were recorded. From among the national weed 
recording data those of Mezőkövesd were used for a comparison with the weed conditions at 
Mczönagymihály, those of Mezőtúr with those of Mczóhek. and those of Kadarkút with Lábod. 
The areas recorded in 1 9 4 9 — 1 9 5 0 belong at present to the farms mentioned above. In the case 
of the State Farms and Fehérgyarmat and Kaposvár there has been no change in name. 
The wheat received the necessary agrotcchnical treatment on every farm and in a suitable 
quality during the preparation for the sowing and later too. The wheat treated with Dikunirt 
was sprayed by the farms May 5 to 10, with doses of 1 . 2 — 1 . 3 kg per cadastral yoke. The 
«heat areas examined for the "after-effect" were sprayed with 7 kg Simazin per cad. yoke at 
Mczönagymihály in the spring of 1961 . In one of the areas investigated at Enving 5 kg Simazin 
per cad. yoke was applied in the autumn of 1960. and ín another area in the spring of 1961 . 
The herbicides were administered by aeroplane in all cases, except for the single area of autumn 
spraying at F.nying, where a land machine was used. The recording was carried out with the 
cocnological method of BALÁZS (1944) . In every investigation site separate recording series were 
made for the traditional wheat, that with Dikunirt. and that with the Simazin after-effect. Ter. 
recordings were performed for each treatment on every site, and twenty in the case of areas 
larger than 300 cad. yokes. The recording sites were distributed proportionately to the number 
of wheat-fields, with in general two recordings per field. (As the farm units were specialized 
and put in blocks, the fields investigated were everywhere localized beside or close to one 
another.) Both the earlier recording and those in 1963 were carried out in June. The recording 
series in every investigation site were evaluated separately, according to the treatment. The 
results cannot be reported here owing to the limited size of this publication, however desirable 
it would be from the point of view of the protection against weeds to give information about 
the mass relations of at least the more important species in every field separately. These data 
are contained, however, in a doctoral dissertation (FEKETE. 1967. defended in 1972) , In the 
framework of the present publication it is possible only to list those weed species (Table 1). 
which cover an area of larger than I°/o on an overall average for the treatment in each of 
the different investigation sites. 
Tabic I. Major weed species of wheat crops and their covering percentages öfter various 
treatments, on the basis of the summarized data for the sites investigated 
Treatment Traditional Traditional With Simazin 
D ikon irt after-effect 
Year of recording 1950 1963 1963 1963 
The recordings were carried oui in accordance with the investigations of the Geological 
and Agrochemical Research Institute of the Hungarian Academy of Sciences, at Fehérgyarmat 
in soil of clayey adobe, and tn a smaller extent of sandy adobe. On the State Farm of Mezri-
nagymihály the recording of wheat took place in strongly bnund adobe and clayey adobe soils, 
at Mczohek and Enying in open country adobe, at Lábod in sandy adobe and adobe, and at 
Kaposvár in harder and lighter adobe soils. 
it is characteristic of the precipitation conditions that at the time of the national recording 
( 1 9 4 9 — 1 9 5 0 ) in some of the places investigated there was much drier weather than the 4 0 
years' average. 
In 1963, the precipitation totals corresponded to the many-year averages characteristic 
of the areas, hut at Mezohek it was higher than this. At Lábod and Kaposvár there was only 
very little rain in April 1 2 and 13 mm respectively. 
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Results of the investigations and their evaluation 
The most important weeds of wheat crops and the number of species and 
cover values for the individual l ife forms (ÚJVÁROSI, 1952) are given in Tables 
1 and 2, on the basis of the overall data of the investigation sites and trcat-
7ab le 2. Numbers and covering percentages of [he weed species belonging to the individual 
life forms, as averages of the areas investigated, according to the results of the 
recordings in 1 9 4 9 — 1 9 5 0 and 1963. 
Treatment Traditiuoal Traditional 
With 
Di kon irt 
Simazin 
aftcr-cffcct 
Number of species 
and cover percentage 1 2 1 2 1 2 1 2 
Life forms: 
TI 16 0 8 1 15 0,71 5 0.05 2 0 .02 
T i 31 1 1 .93 25 1 .58 1 5 1.28 5 0 .14 
T , 11 5 . 15 13 2 .30 8 2 .52 6 1.33 
Ti 30 7 .32 42 7,63 37 3 .50 28 16 .2? 
Total T 8 8 25.26 95 12.22 65 7 .35 41 17.74 
HT 1 0.01 1 0 .01 2 0.01 
H 3 5 0 1 9 4 0.01 3 0.01 3 0 .03 
HI 3 0 .10 3 0.01 
Total H 5 0 .24 8 0 . 1 1 8 0 .02 3 0 .03 
G , 6 6 .85 8 1.20 4 1 .58 3 1 .06 
G ; 1 0.02 1 0.01 
G J 9 10.40 7 5.25 7 4.29 4 9 63 
G , 3 0 .03 2 0 .02 2 0.01 1 0.01 
Total G 19 17 .35 17 6.47 14 5,89 8 10 ,70 
Number and covering 
percentage of the total 
weed species 1 1 3 42.86 120 19 , 13 87 13.27 52 28.47 
1 : Number of species 
2 . Percentage of covering 
T i : Wintering one-year old n eeds in early spring 
T«: Early-summer one-year old weeds shooting in autumn 
T 3 : Early-summer weeds shooting in spring 
T|; Late-summer one-year old weeds 
Hj ; Tap-rooted weeds 
H j : Weeds with inclined rhizome 
G] : Creeping bent grass (Couch-grass) 
G j ; Tuber crops 
G j : Weeds with couch-grass-Iike roots 
ments. The Tables contain the data of the weed recordings from 1949—1950, 
too, (Újvárosi, 1950 ; Í961) for purposes of comparison. These and Figs. 1 - 3 
indicate the extent of the changes in the weeds of wheat crops since the na-
tional recordings, due partly to the traditional cultivation, and partly to chem-
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ical weed-ki l lers , and the group or groups of l i fe-forms among these which 
were most affected by these changes. 
1. E f f e c t o f t h e a g r o t e c h n O1 o g y i n l a r g e - s c a l e f a r m-
i n g o f t h e d e v e l o p m e n t o g w e e d s i n w h e a t c r o p s 
In the wheat crops of the farms chosen a s the invest igat ion sites, 113 
weed species occurred in the recordings of 1949—1950, with an a v e r a g e cover 
of 42.86°/o. In 1963, according to the overa l l d a t a , 120 species were found in 
the t rad i t iona l ly cul t ivated wheat crops, wi th an ave r age cover of 18.8 l°/o. 
During 13 years , therefore, the weed cover of the whea t crops decreased by 
more than half as a result of the more up-to-date agr icul tura l techniques in 
the large-sca le farming (Tab le 2 ) . 




Fig. 1. Influence of rhe a grot ethnology in large-scale farming on the formation of weeds in 
wheat crops, according to l ife forms. 
As indicated in Fig. 1 and Tab le 2, the ear ly summer weeds shooting hi 
autumn (T 2 ) have completely lost their ear l i e r importance, for the ir cover is 
reduccd to near ly a tenth of the old v a l ue (from 11.98 to 1 . 5 8 % ) and the 
number of species too is apprec iably lower than before (25 instead of 31) . 
Some spiked weeds of frequent occurrence, belonging to group T 3 , such as 
Centaurea cyanus, Consolida orientalh and Vicia species, have fa l len com-
pletely into the background (Table 1). 
The ear ly summer weeds shooting in spring (T 2 ) have s imi lar ly decreased 
in quant i t y , to be about half the old cover ( f rom 5 .15 to 2 . 3 % ) , p r imar i l y a s 
a result of the reduction of S inapis arvensis and Scleranthus annuus. 
For those from the late summer ( T t ) , however , it is observed that the ir 
cover has risen somewhat compared with those in 1 9 4 9 - 1 9 5 0 ( f rom 7 . 32 to 
7.63°/o). The explanat ion of the unchanged, or s l ightly increased amount of 
those belonging to group T 4 is mainly that the winter of 1962 63 wa s ex-
tremely hard, and unfavourable to the crops in s tanding the w in t e r ; in add i t ion 
the Ita l ian whea t species known to be much more sensit ive to cold w e r e a l so 
sporadica l ly recorded. These crops were therefore much thinner than the 
others, and this weed group could easily prevai l in them. Although the amount 
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of those from the late summer remained essent ia l ly unchanged, the cover va lues 
of a l a rge proportion of the weed species belonging here arc changed. ¡For 
example , Ambrosia elatior Polygonum avieulare and P. convolvulus a rc now to 
be fouod to a considerably lower extent . At the same t ime, some species have 
counteracted the decrease of the above species with their rapid propagat ion. 
The number of species of l i fe form T j has also increased, s imi lar ly to the 
cover, from 2 0 to 42. A lesser pushing forward of the thcrmophi lous late sum-
mer weeds seems to support the ear l ier f ind ings (UBRIZSY, 1 9 5 4 ; TJMÁR-UB-
RIZSY, 1957) . 
W h e a t overgrown wi th perennial radic i form couch-grass (G : )) occurred wi th 
1 0 . 4 % in the invest igat ion sites in 1 9 4 9 - 1 9 5 0 . It is noteworthy that the cov-
er of the weed group decreased in the 13 years to 5 . 2 5 % , about half the old 
cover. Although they can stil l be found sporadica l ly in considerable amount 
(e. g. at Fehérgyarmat ) , on the majori ty of farms they arc on longer consider-
able. S imi l a r l y to the results of invest igat ions in 1961 (FEKETE, 1963) , the 
highest decrease in the group is for Convolvulus ar ven sis, which occurs na-
t ional ly in the greatest quant i ty , but here its cover has fa l len from 6 .67 to 
2 . 4 4 % (Tab le 1). A s imi lar change, but to a still higher degree , may be ob-
served in the case of couch-grasses ( G , ) . The cover of this weed group in 
1949—1950 wa s 6.85D/o in the overal l ave r age of the invest igated sites. The 
present cover of couch-grasscs, however , is only 1 . 2 % (Tab le 2), Of the weeds 
belonging here, Equisetum arvettse has decreased s ign i f icant ly , in spite of its 
still being considerable at I .ábod. 
Compared to the weed groups discussed so far , weeds belonging to other 
life forms a r e negl ig ib le in both invest igat ions, and arc therefore not discussed 
in deta i l . 
2 . E f f e c t o f D i k o n i r t s p r a y i n g o n t h e f o r m a t i o n o f 
w e e d s i n w h e a t c r o p s 
Dikonir t - t reated wheat - f i e lds were recorded at Fehérgyarmat , Mezönagy-
mihály, Mezőhék and Lábod . 
Compar ing the wheat crops of the present t rad i t iona l cult ivat ion with 
Dikonir t -sprayed ones, an add i t iona l 2 7 % decrease occurred in the weed 
cover as a result of the herbic ide (Table 2) . As the ave r age for the four farms, 
the weed cover of the w h e a t with Dikonir t is 1 3 . 2 7 % , which can be regarded 
as still fa ir ly high af ter the chemical weed control. 
Invest igat ion of the effect of chemical t reatment upon the covers of the 
weeds belonging to the iod iv idua l l i fe forms leads to the fol lowing f ind ings 
(Fig- 2). 
The cover of groups T a and T a has hardly changed in essence as a result 
of Dikonir t . In the case of these two l i fe forms, therefore, the major decrease 
compared to the cover in 1950 was a result not of Dikonir t but pr imar i ly of 
the better agrorechnology appl ied . The use of herbicides proved effectual to 
various extents for every weed species except two. The somewhat larger cover 
of T 3 was caused by the propagat ion of Vumaria in the Dikoni r t wheat at 
Mezőnagymihá ly and Mezőhék . Galium aparine, belonging to T2 , s imi lar ly in-
creased. 
An apprec i ab le decrease as a result of Dikoni r t can be demonstrated in 
the covers of the one-year old weeds from late summer ( T 4 ) : 3 , 5 0 % on ave r age 
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for the sites invest igated in the chemical ly t rea ted whea t , and 7 . 6 3 % in tha t 
t rad i t iona l ly cu l t iva ted . The most sensit ive response to the Dikon i r t spray ing 
wa s given by Stacbys annua and Ambrosia elatior, but some effect can be d e m -
Fig, 2. Influence of Dikonirt spraying on [he formation of weeds in wheat crops, according 
to life forms. 
onstrared on near ly every T4 weed species. The larger amount of Cbenopodium 
can be expla ined by its propagat ion among the Ita l ian wheat at Mezohek , It is 
obvious from the F igure and Tab les that the weed-k i l l ing effect of Dikon i r t 
was the most eff ic ient in the case of this l i fe form. 
It is known that the la te summer weeds (T 4 ) shoot en masse in dense ly 
growing wheat in May and June, and even ear l ier in thinly g row ing whea t . 
Spray ing of wheat with Dikonir t is usua l ly carr ied out from the m idd l e 
of Apr i l ti l l the midd le of M a y ; on the farms invest igated for instance, it w a s 
performed everywhere between M a y 5 and 10. As the effect of Dikon i r t spray -
ing lasts for about 4 - 5 weeks , the inf luence of the herbic ide extends to the 
period when the la te summer weeds sprout ; these therefore come into contact 
with the weed ic ide in just that stage when they are biologica l ly the most 
sensit ive to it. In contrast to ear l ier f ind ings (UBRIZSY, 1958a,B), this is the 
explanat ion for the very sensit ive reaction of the la te summer w e e d s (T 4 ) to 
Dikonir t spray ing . A t the same t ime, the cause of the low effect of herb ic ides 
pn the life forms T 2 and T : l may be that at the t ime of their being sp rayed 
some of the species belonging to these weed groups are a l r e ady over the per iod 
of being sensit ive to herbicides. 
Of the perennial weeds winter ing in the soil , the cover of couch-grasses 
( G , ) was not decreased by Dikonirt . In the case of the radic i form couch-grasses 
(G 3 ) , however , a decrease of about 2 0 % could be observed ( f rom 5 .25 to 
4 . 2 9 % ) . It is true that Convolvulus arvetisis has a somewhat larger cover v a l ue 
among wheats with Dikonir t , but the exp lana t ion of this may presumab ly be 
that the cover there wa s or ig ina l ly larger than in untreated crops (Tab le I ) . 
3. D e v e l o p m e n t o f w e e d s i n w h e a t c r o p s e x p o s e d t o 
S i m a z i n a f t e r - e f f e c t 
Whea t crops with S imazin after-effect were recorded a t Mezonagymiha l y 
and Enying . A t Mezonagymiha ly , the crop-f ie ld wa s treated with 7 kg S imaz in 
per cad . yoke in the spring of 1961 . At Eny ing , some of the f ie lds inves t i ga ted 
were sprayed with 5 kg Simazin per cad. yoke in the autumn of 1960, and 
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the rest in the spring of 1961 . In these two areas , the extents of the d a m a g e 
and the weed cover of the wheat were d i f ferent , and thus separate recording 
series were made for them. 
A t Mezonagymiha i y , and in the f ie ld sprayed in the autumn of 1961 at 
Enying , the crop began to turn ye l low in Apri l and M a y of 1963 and , owing 
to the after-effect , about 1 5 - 2 0 % of the wheat perished. Empty spots deve l -
oped sporadica l ly , but the whole crop became thinner, and the place of the 
destroyed crop was part ly occupied by weeds , correspondingly , in contrast to 
the 18.81 weed cover of the t rad i t iona l wheat crops, the weed pollution of 
the f ie lds under af ter-effect increased to 28.47%» (Tab ic 2 ) . 
In the whea t crops wi th Simazin after-effect , two weed groops in part ic-
ular were found in la rge numbers : the one-year old weeds from the la te sum-
mer ( T ( ) and the perennial radic i form couch-grasses winter ing in the soil 
( F i g . 3 ) . 
Fig. 3, Development of weeds in the wheat crops with Simazin after-effect, according to life 
forms. 
The average cover of the la te summer weeds (T 4 ) in the sites inves t iga ted 
proved to be 1 6 . 2 5 % , their presence being more than twice as frequent as 
jn the crops cu l t iva ted in the t rad i t iona l w a y . L i fe from T 4 occurred in ex-
tremely high numbers, with 2 3 . 2 9 % , at Mezonagymiha i y where Ecbinochloa 
crus-gdlli propagated itself to an incredible degree ( 1 6 . 6 6 % ) . 
According to the invest igat ions of UJVAROSI, ( 1951 ) , densely g rowing 
cereals, including whea t , exert an effect on the deve lopment of weeds shooting 
among them. Here , however , the crop became thin due to the af ter -effect and 
the weed-suppress ing inf luence could no longer prevai l in a suitable way from 
the beginning of May , this result ing in the mass propagat ion of the late sum-
mer weeds . 
Of the perennia ls , the advance of the radic i form couch-grasses (G„) could 
be observed, their a v e r a g e cover being 9 . 6 3 % in the wheat wi th S imazin a f te r -
effect , compared to 5 . 2 5 % in the non-chemical ly t reated f ie lds . In the groups, 
mainly Rubus caesius p reva i l ed with its large mass. 
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The S i m á i n aftcr-cffcct , and the consequent overgrowth with weed, mani-
fested itself in the crop results, too, for in the f ie lds affected 1 5 - 2 5 % less 
wheat grew than in the untreated ones. 
Summary 
In 1963, weed recordings were carried out in f ie lds the weed conditions 
of which had been elaborated in detai l by ÚJVÁROSI in 1949 -1950 . Tradi t ional 
wheat crops and those treated with Dikonirt or under Simazin after-effect 
were investigated to establish the roles of the individual factors in the devel-
opment of the weeds. 
The recording results can be summed up as fol lows: 
1. The agrotechnology of large-scale farming makes its effect felt in a 
def inite ly positive way on weeds in wheat crops. In the tradit ional cult ivat ion 
the weed cover of the wheat crops investigated decreased 5 6 % as compared to 
those in 1949 -1950 , that is to less than half the previous cover, merely as a 
result of more up-to-date agrotechnical processes. Within this favourable change 
in the total cover the differences for the single l ife forms arc of var ious ex-
tents. The amount of one-vear old weeds (T) decreased to be about half year 
the old va lue . The early summer weeds (T.,) shooting in autumn, and occurring 
in large numbers in the old wheat crops, lost their ear l ier importance both as 
to the number of species and to the covet. The decrease in early summer weeds 
shooting in spring (T3 ) was 5 0 % or so. The number of species and the cover 
of those from late summer (T^), however, somewhat increased. The increase in 
the latter can be explained mainly by their propagation among the thinly grow-
ing Ital ian wheats where this weed group could easi ly prevail . The weeds 
wintering in the soil (G) were forced back to one-third of the control va lue 
during the 13 years. The decrease in couch-grasses ( G ( ) was higher ( 8 0 % ) 
than that in the radiciform couch-grasses ( 4 7 % ) . As in the earl ier invest igat ions 
the weed-decreasing the effect of the agrotechnology of large-scale farming is 
therefore definitely proved. 
2. Spraying with Dikonirt resulted in a further 2 7 % decrease in the total 
weed-cover of the wheat crops. The reactions of the individual weed groups 
to the hormone-based herbicides, however, were different . Of the one-year 
olds, the cover of X, hardly changed as a result of 2 , 4 - D . The cover of group 
T3 grew a little, but there was a very considerable decrease ( 5 0 % ) in that of 
T j . The herbicide effect of Dikonirt, therefore proved to be most effect ive 
with this l ife form. Of those wintering in the soil, group G , was nor affected 
at al l by Dikonir t ; a 2 0 % decrease was induced in the amount of G ; t , however. 
3. In areas treated with Simazin, about 15—20% of the wheat perished 
in the third year after being sprayed, due to the after-effect . This resulted in 
6 0 % more weed cover as compared to the control. In crops becoming thinner 
as a consequence of the after-effect, part icularly some members of weecfc 
groups T 4 and G-j propagated themselves in large quantit ies . As a result of all 
these factors the crop of those areas decreased by 2 0 - 2 5 % . The da ta from the 
investigations therefore suggest the more careful agricultural administrat ion of 
the areas under Simazin after-effect. 
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